Transgenic mice deficient in the LAR protein-tyrosine phosphatase exhibit profound defects in glucose homeostasis.
Protein-tyrosine phosphatases (PTPases) play an integral role in the regulation of cellular insulin action. LAR, a transmembrane PTPase expressed in insulin-sensitive tissues, acts as a negative regulator of insulin signaling in intact cell models. The physiological role of LAR was studied in mice in which LAR expression was eradicated by insertional mutagenesis. In the fasting state, adult male homozygous LAR (-/-) mice had significantly lower plasma levels of insulin and glucose, as well as a reduced rate of hepatic glucose production compared with wild-type controls, suggesting a heightened level of insulin sensitivity. In euglycemic clamp studies, the LAR (-/-) mice exhibited a significant resistance to insulin-stimulated glucose disposal and suppression of hepatic glucose output. Examination of hepatic insulin action demonstrated that the major alteration involved a 47% reduction in insulin-stimulated phosphatidylinositol 3'-kinase (PI 3-kinase) activity in the knockout mice, indicating a post-receptor signaling defect. Taken together with previous work on the cellular effects of LAR, the present results are consistent with a physiological role for LAR in the negative regulation of insulin action, with secondary abnormalities that contribute to the resistance to insulin-stimulated signaling in the knockout mice. Overall, these data provide further evidence for an important role for LAR in the regulation of insulin action and glucose homeostasis in intact animals.